NUCLEATED red cells may be discovered in the peripheral blood of patients with congestive heart failure. This phenomenon and its connotation of poor prognosis has not been generally recognized. Only a few reports, restricted primarily to the hematologic literature,'-5 have stressed these findings. Because of the prognostic importance of peripheral nucleated red cells in congestive heart failure we are describing 5 cases with this finding (table 1) admitted to the Albert Einstein Medical Center, Southern Division, in a 6-year period. The previously reported cases are reviewed and analyzed.
REPORT OF CASES Case 1. A 62-year-old white man, was admitted on December 2, 1951, with the chief complaint of cough, shortness of breath, and abdominal discomfort of 1 day's duration. A 1-year history of exertional dyspnea was obtained.
The blood pressure was 108/70, and the pulse was 190. The lips and nailbeds were cyanotic and there were signs of fluid retention in the lungs, liver, and legs The heart was enlarged to the anterior axillary line, the sounds were of poor quality, and a gallop rhythm was present. The patient, was given oxygen, digitalis, mercaptomerin, quinidine, penicillin, and meperidine. His condition deteriorated, anuria and jaundice developed, and he died in 3 Groen and Godfreid4 stated "decompensation alone does not seem to produce this phenomenon; it requires the presence of thrombi and/or infarcts in the lesser circulation. This is possibly why Waller et al.3 did not find normoblasts in their cases of congestive failure, as they excluded all cases with complications from their study. The presence of normoblasts in the peripheral blood in heart failure thus seems to indicate that the condition is complicated by a mural thrombosis in the heart or pulmonary artery, or by pulmonary emboli, or by a combination of these conditions. Hence it is easily understood why peripheral normoblastosis is a sign of poor prognosis. " Two of our patients showed no evidence of thrombi in the heart or pulmonary circulation. This observation seems to negate this latter hypothesis. Two of our patients were studied extensively, hematologically. There was no evidence for a hemolytic process, i.e., absent spherocytes, a negative Coombs test, and normal erythropoietic activity of the marrow.
Antemortem marrow aspirations revealed that erythropoiesis was normoblastic in nature and occurred in normal numbers with a normal erythroid/myeloid ratio. The origin of these normoblasts is still unexplained. They do not appear to originate from areas of extramedullary hematopoiesis such as the liver or spleen. No such foci have been described and none was found in the microscopic sections of livers and spleens of our patients. We must therefore assume them to originate in the marrow. The probable stimulus for their production was anoxemia resulting from cardiac disease. The importance of local (marrow) anoxemia should be emphasized. The nucleated red cells in the peripheral blood may be due to the premature or abnormal release from the marrow due to local anoxia.
It was formerly believed that normoblasts occurred most frequently in heart failure due to rheumatic heart disease. This has been subsequently shown to be untrue, as in the Cook County Hospital series5 in which 2 patients had syphilis, 7 had cor pulmonale, and the rest were evenly divided among rheumatic, hypertensive, and coronary heart dis- 
